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INTRODUCTION
Knowledge management (KM) is a newly emerging ap-
proach aimed at addressing today’s business challenges
to increase efficiency and efficacy of core business pro-
cesses, while simultaneously incorporating continuous
innovation. The need for knowledge management is based
on a paradigm shift in the business environment where
knowledge is now considered to be central to organiza-
tional performance and integral to the attainment of a
sustainable competitive advantage (Davenport & Grover,
2001; Drucker, 1993). Knowledge creation is not only a key
first step in most knowledge management initiatives, but
also has far reaching implications on consequent steps in
the KM process, thus making knowledge creation an
important focus area within knowledge management.
Currently, different theories exist for explaining knowl-
edge creation. These tend to approach the area of knowl-
edge creation from either a people perspective—includ-
ing Nonaka’s Knowledge Spiral, as well as Spender’s and
Blackler’s respective frameworks—or from a technology
perspective—namely, the KDD process and data mining.
The following discusses each of these major theories
on knowledge creation and suggests the benefits of
taking a holistic approach to knowledge creation—namely,
incorporating both the people and technology perspec-
tives in all knowledge creation endeavors, and thereby
facilitating the realization of a broader knowledge base,
better knowledge inputs to impact on the consequent KM
steps, and hence an increased likelihood in more success-
ful knowledge management initiatives.
BACKGROUND
Knowledge Management
Knowledge management offers organizations many strat-
egies, techniques, and tools to apply to their existing
business processes so that they are able to grow and
effectively utilize their knowledge assets. In essence
then, knowledge management not only involves the pro-
duction of information, but also the capture of data at the
source, the transmission and analysis of this data, as well
as the communication of information based on or derived
from the data to those who can act on it (Swan et al., 1999).
Integral to knowledge management is incorporating the
socio-technical perspective of people, processes, and
technologies (Wickramasinghe & Mills, 2001). We can
visualize this in terms of the KM Triad as shown in Figure
1. The significance of the KM Triad is to emphasize that
knowledge can be created by people and/or technologies,
and can also be embedded in processes.
Broadly speaking, knowledge management involves
four key steps of creating/generating knowledge, repre-
senting/storing knowledge, accessing/using/re-using
knowledge, and disseminating/transferring knowledge
(Davenport & Prusak, 1998; Alavi & Leidner, 2001; Markus,
2001). By combining the KM Triad with these four key
steps, it is possible to form the KM Diamond as shown in
Figure 2. The KM Diamond highlights the importance of
the impact of the three elements of KM—namely, people,
process, and technology—on the four steps of knowl-
edge management. In other words, successful KM initia-
tives require consideration and interactions among all of
these components.
Knowledge creation, generally accepted as the first
step for any knowledge management endeavor (as de-
picted in Figure 2), requires an understanding of the
knowledge construct as well as its people and technology
dimensions. Given that knowledge creation is the first
step in any knowledge management initiative, it naturally
has a significant impact on the other consequent KM
steps (depicted in Figure 2), thus making knowledge
creation a key focal point of many theories currently in the
literature. In order to fully appreciate the need for taking
a holistic approach to knowledge creation, it is important
to first discuss the subtleties of the knowledge construct
itself.
Figure 1. The KM Triad
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Historical Understanding of Knowledge
We owe much of our current understanding of knowledge
today to the discussions and debates of ancient Greek
philosophers such as Socrates, Plato, and Aristotle. The
knowledge construct and trying to pin it down, as well as
define the process of knowing itself, dominated their
thinking. For these ancient Greek philosophers, knowl-
edge was a homogenous construct that ultimately was
representative of the truth. Thus knowledge was truth.
Other important challenges to what knowledge is then
came in the 17th and 18th centuries when philosophers
such as Decartes, Leibnitz, and Locke challenged the
ideas of knowledge as faith and developed ideas of
knowledge as accurate, provable facts, while other phi-
losophers such as Hegel and Kant defined knowledge as
divergent meaning or justified true beliefs. Since the 19th
century, many different philosophical schools of thought
have emerged, and they have all tried to once again pin
down this elusive, yet important knowledge construct.
Table 1 summarizes the major perspectives.
The Multifaceted Knowledge Construct
As with many concepts in organizational theory, the
existence of duality as discussed by Orlikowski (1992)
applies when we examine the knowledge construct. Tra-
ditionally researchers have turned to Burrell and Morgan’s
(Malhotra, 2000) well-established framework of objective
and subjective characterizations, or a more recent ap-
proach elaborated on by Schultze and Leidner (2002) is
Deetz’s four discourses of organizational inquiry to high-
light these dualities. In trying to manage knowledge, it is
necessary first to understand the binary nature of knowl-
edge—namely, its objective and subjective components
(Malhotra, 2000) or consensus/dissensus dimensions
(Schultze & Leidner, 2002). Knowledge can exist as an
object, in essentially two forms: explicit or documented
and formal knowledge—that is, “know-what”—and tacit
or experiential—that is, “know-how” (Polyani, 1958, 1966;
Nonaka & Takeuchi, 1995; Beckman, 1999). It is well
established that while both types of knowledge are impor-
tant, tacit knowledge is more difficult to identify and thus
manage (Malhotra, 2000; Newell, Robertson, Scarbrough,
& Swan, 2002). Of equal importance, though perhaps less
well defined, knowledge also has a subjective component
and can be viewed as an ongoing phenomenon, being
shaped by social practices of communities (Boland &
Tenkasi, 1995). The objective elements of knowledge can
be thought of as primarily having an impact on process,
while the subjective elements typically impact innova-
tion. Both effective and efficient processes as well as the
functions of supporting and fostering creativity and
innovation are key concerns of knowledge management.
Thus, we have an interesting duality in knowledge man-
agement (Wickramasinghe, 2001) that some have called a
Figure 2. The KM Diamond
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contradiction (Schultze, 1998) and others describe as the
loose-tight nature of knowledge management (Malhotra,
2000).
The loose-tight nature of knowledge management
comes to being because of the need to recognize and draw
upon several distinct philosophical perspectives, includ-
ing the Lockean/Leibnitzian stream and the Hegelian/
Kantian stream. Models of convergence and compliance
representing the tight side are grounded in a Lockean/
Leibnitzian tradition. Such a perspective views the pursuit
of knowledge and its management as necessary to provide
the correct solution to a problem or decision, and thus
enables organizational effectiveness and efficiencies to
ensue (Wickramasinghe, 2005). This in turn leads to the
development of models that are essential to support the
information processing aspects of knowledge manage-
ment, most notably by enabling efficiencies of scale and
scope and thus supporting the objective view of knowl-
edge management (Malhotra, 2000; Wickramasinghe, 2005).
In contrast, the loose side provides agility and flexibility
in the tradition of a Hegelian/Kantian perspective. Such
models recognize the importance of divergence of meaning
and the need to support discourse within communities of
practice (Boland & Tenkasi, 1995), which is essential to
support the “sense-making,” subjective view of knowl-
edge management. In terms of knowledge creation then, in
order to ensure the creation of a rich, germane, and useful
knowledge base, it is prudent to be mindful of these
philosophical perspectives that highlight the key dy-
namics relating to different types of knowledge creation.
MAIN FOCUS: THEORIES ON
KNOWLEDGE CREATION
The processes of creating and capturing knowledge,
irrespective of the specific philosophical orientation
(i.e., Lockean/Leibnitzian versus Hegelian/Kantian), is
the central focus then of both the psycho-social and
algorithmic theories of knowledge creation. However, to
date knowledge creation has tended to be approached
from one or the other perspective, rather than a holistic,
combined perspective (Wickramasinghe, 2005).
The Psycho-Social Driven Perspective
to Knowledge Creation
In this section three well-known psycho-social knowl-
edge creation theories—Nonaka’s Knowledge Spiral,
and Spender’s and Blackler’s respective frameworks—
are presented. Organizational knowledge is not static;
Table 1. Multiple perspective on knowledge (Wickramasinghe & Sharma, 2005)
School of Thought Basic Ideas on Knowledge Some Proponents 
Positivism Knowledge is gained from 
the observation of objective 
reality. 
Comte 
Constructivism Knowledge is constructed 
in our minds, thus is not 
objective. 
Erlangen School 
Critical Theory Uses knowledge to integrate 
the tension between reality 
of society and the real 
societal function of science. 
Habermas, Horkheimer 
Critical Rationalism All knowledge must be 
open to empirical 
falsification before it can be 
accepted. 
Popper 
Empiricism Knowledge can be created 
from experiments, and thus 
only mathematics and 
natural sciences can provide 
secure knowledge. 
Locke, Russel 
Sociology of Knowledge Knowledge is a socially 
constructed reality. 
Mannheim, Scheler 
Pragmatism Knowledge represents a 
local reality based on our 
experiences. 
Dewey 
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rather it changes and evolves during the lifetime of an
organization (Davenport & Prusak, 1998; Malhotra, 2000).
Furthermore, it is possible to change the form of knowl-
edge, that is, to transform existing tacit knowledge into
new explicit knowledge and existing explicit knowledge
into new tacit knowledge, or to transform the subjective
form of knowledge into the objective form of knowledge
(Nonaka & Nishiguchi, 2001; Nonaka, 1994).
This process of transforming the form of knowledge,
and thus increasing the extant knowledge base as well as
the amount and utilization of the knowledge within the
organization, is known as the knowledge spiral (Nonaka,
1994). In each of these instances, the overall extant knowl-
edge base of the organization grows to a new, superior
knowledge base. According to Nonaka (1994):
1. Tacit-to-tacit knowledge transformation usually oc-
curs through apprenticeship type relations where
the teacher or master passes on the skill to the
apprentice.
2.  Explicit-to-explicit knowledge transformation usu-
ally occurs via formal learning of facts.
3. Tacit-to-explicit knowledge transformation usually
occurs when there is an articulation of nuances; for
example, as in healthcare if a renowned surgeon is
questioned as to why he does a particular procedure
in a certain manner, by his articulation of the steps
the tacit knowledge becomes explicit.
4. Explicit-to-tacit knowledge transformation usually
occurs as new explicit knowledge is internalized; it
can then be used to broaden, reframe, and extend
one’s tacit knowledge.
These transformations are often referred to as the
modes of socialization, combination, externalization, and
internalization, respectively (Nonaka & Nishiguchi, 2001).
The following scenario serves to depict these knowl-
edge transformations in the context of healthcare
(Wickramasinghe et al., 2004). Specifically, the scenario
outlines the application of the knowledge spiral in the
domain of reconstructive orthopedic surgery. Advancing
age often leads to the degeneration of a patient’s knee and
hip joints such that reconstruction of the joint with metal
and plastic components is often required. Given the explo-
sion of the population over the age of 65 over the next 40
years, these devices are being implanted in increasingly
larger numbers during major surgical procedures in which
the degenerative joint surfaces are removed and replaced
with the artificial components. There are a multitude of
variables in these reconstructions, ranging from the pa-
tient characteristics and healthcare status to the implant
design and implantation methodologies. The surgeon’s
tacit knowledge determines the ‘best’ implant design and
combinations and implantation methodologies that are
used for each particular patient. The examination of the
clinical results leads to the explicit knowledge that deter-
mines if those choices are appropriate for each patient
population.
However, the examination of the results of these inter-
ventions has been limited at the very least to just a few of
the thousands of clinical data points and rarely to more
than one surgeon or one clinical site. Moreover, at each
clinical site, the data of interest is often housed in diver-
gent databases from administrative, clinical, financial,
imaging, and laboratory sources. The complete and accu-
rate examination of the clinical results of joint replacement
requires an examination of each of these data sets for the
relationships that may exist within and across databases.
Post-operative and regular radiographs of these implanted
devices are used by clinicians to determine if the implant
methodologies, such as device alignment and bone-im-
plant interface, are appropriate. Migration of the implant
within the host bone or wearing of the plastic component
can be visualized on the radiographs and is indicative of
impending failure of the component. Combinations of the
various data sources—that is, combinations of explicit
knowledge—will assist with the handling of failures and
complications, and offer the clinicians the opportunity to
develop solutions to problems as or even before the
problems develop into patient symptoms—that is, in-
crease the existing knowledge base. The knowledge
transformations of the knowledge spiral from extant ex-
plicit and tacit knowledge to the creation of new explicit
and tacit will assist in the search of clinical perfection and
ultimately lead to improved clinical outcomes and in-
creased healthcare value. Thus, in this one simple sce-
nario from healthcare, all four of Nonaka’s knowledge
transformations are being effected.
Integral to this changing of knowledge through the
knowledge spiral is that new knowledge is created
(Nonaka, 1994); this can bring many benefits to organiza-
tions, as seen in the above scenario of the orthopedic
reconstruction of knee and hip joints. Specifically, in
today’s knowledge-centric economy, processes that ef-
fect a positive change to the existing knowledge base of
the organization and facilitate better use of the
organization’s intellectual capital, as the knowledge spi-
ral does, are of paramount importance. It is noteworthy
that while the knowledge spiral is well discussed in the
literature as a cornerstone in knowledge creation, few
frameworks, if any, exist on how to actualize the transfor-
mations of the knowledge spiral as evidenced by exten-
sive literature review studies (Schultze & Leidner, 2002;
Alavi & Leidner, 2001).
Two other primarily people-driven theories that focus
on knowledge creation as a central theme are Spender’s
and Blackler’s respective frameworks (Newell et al., 2002).
Spender draws a distinction between individual knowl-
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edge and social knowledge, each of which he claims can
be implicit or explicit (Newell et al., 2002; Spender, 1998).
From this framework we can see that Spender’s definition
of implicit knowledge corresponds to Nonaka’s tacit
knowledge. However, unlike Spender, Nonaka does not
differentiate between individual and social dimensions of
knowledge; rather he just focuses on the nature and types
of the knowledge itself. In contrast, Blackler (Newell et al.,
2002; Blackler, 1995) views knowledge creation from an
organizational perspective, noting that knowledge can
exist as encoded, embedded, embodied, encultured, and/
or embrained. In addition, Blackler emphasized that for
different organizational types, different types of knowl-
edge predominate and highlighted the connection be-
tween knowledge and organizational processes (Newell
et al., 2002; Blackler, 1995).
Blackler’s types of knowledge can be thought of in
terms of spanning a continuum of tacit (implicit) through
to explicit, with embrained being predominantly tacit
(implicit) and encoded being predominantly explicit, while
embedded, embodied, and encultured types of knowledge
exhibit varying degrees of a tacit (implicit)/explicit combi-
nation. In other words, Blackler takes a more integral
calculus perspective to the types of knowledge. An inte-
grated view of all the three frameworks is depicted in
Figure 3. What is important to note here is that this
integrated view is not in conflict with any of the philo-
sophical perspectives discussed earlier. This means that
the existence of tacit and explicit knowledge, and more
importantly the knowledge spiral itself, the most general
of the three psycho-social frameworks, is relevant to both
the Lokean/Leibnitzian and Hegelian/Kantian perspec-
tives, as well as the other philosophical perspectives
identified in Table 1. One key benefit of such an integrated
view (as in Figure 3) is that it shows the interrelationships
among these three frameworks and how their respective
views of knowledge map to each other.
Specifically, from Figure 3 we can see that Spender’s
and Blackler’s perspectives complement Nonaka’s
conceptualization of knowledge creation and more impor-
tantly do not contradict his thesis of the knowledge spiral
wherein the extant knowledge base is continually being
expanded to a new knowledge base, be it tacit /explicit (in
Nonaka’s terminology), implicit/explicit (in Spender’s ter-
minology), or embrained/encultured/embodied/embed-
ded/encoded (in Blackler’s terminology). What is impor-
tant to underscore here is that these three frameworks take
a primarily people-oriented perspective of knowledge
creation.
Figure 3. People-driven knowledge creation grid/map
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The Algorithmic Perspective to
Knowledge Creation
In contrast to the above, primarily people-oriented frame-
works pertaining to knowledge creation, knowledge dis-
covery in databases (KDD), and more specifically data
mining, approaches knowledge creation from a primarily
technology-driven perspective. In particular, the KDD
process focuses on how data is transformed into knowl-
edge by identifying valid, novel, potentially useful, and
ultimately understandable patterns in data (Fayyad,
Piatetsky-Shapiro, & Smyth, 1996; Adriaans & Zantinge,
1996; Becerra-Fernandez, 2001; Chung & Gray, 1999).
KDD is primarily used on data sets for creating knowledge
through model building, or by finding patterns and rela-
tionships in data using various techniques drawn from
computer science, statistics, and mathematics as illus-
trated in Figure 4 (Cabena, Hadjinian, Stadler, Verhees, &
Zanasi, 1998).
From an application perspective, data mining and
KDD are often used interchangeably. Figure 5 presents a
generic representation of a typical knowledge discovery
process. Knowledge creation in a KDD project usually
starts with data collection or data selection, covering
almost all steps (described above and illustrated in Figure
5) in the KDD process. As depicted in Figure 5, the first
three steps of the KDD process (i.e., selection, prepro-
cessing, and transformation) are considered exploratory
data mining, whereas the last two steps (i.e., data mining
and interpretation/evaluation) in the KDD process are
considered predictive data mining.
The primary tasks of data mining in practice tend to be
description and prediction. Description focuses on find-
ing human-interpretable patterns describing the data,
while prediction involves using some observations or
attributes to predict unknown or future values of other
attributes of interest. The relative importance of descrip-
tion and prediction for particular data mining applications
can vary considerably. The descriptive and predictive
tasks are carried out by applying different machine learn-
ing, artificial intelligence, and statistical algorithms. Irre-
Figure 4. Key techniques involved in data mining
(adapted from Wickramasinghe et al., 2004)
Figure5. Integrated view of the knowledge discovery process (adapted from Wickramasinghe et al., 2004)
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spective of the type of data mining, knowledge creation
is the ultimate goal.
Figure 5 captures all the major aspects connected with
data mining and the KDD process, and emphasizes the
integral role of the KDD process to knowledge creation
showing how data is transformed into knowledge via
information. However, unlike the frameworks discussed
earlier, where knowledge is subdivided into various con-
stituent parts, it is important to note that typically in the
KDD process, the knowledge component itself is treated
as a homogeneous block.
FUTURE TRENDS
“Land, labor, and capital now pale in comparison to
knowledge as the critical asset to be managed in today’s
knowledge economy.” Peter F. Drucker
The nations that lead the world into the next century
will be those who can shift from being industrial econo-
mies, based upon the production of manufactured goods,
to those that possess the capacity to produce and utilize
knowledge successfully. The focus of the many nations’
economy has shifted first to information-intensive indus-
tries such as financial services and logistics, and now
toward innovation-driven industries, such as computer
software and biotechnology, where competitive advan-
tage lies mostly in the innovative use of human resources.
This represents a move from an era of standardization to
customization, to an era of innovation where knowledge,
its creation and management hold the key to success
(Bukowitz, & Williams, 1997; Drucker, 1993, 1999).
In today’s knowledge economy, it is indeed vital to
begin to take a holistic approach to knowledge creation,
and thus combine the people-driven and technology-
driven theories of knowledge creation into an integrative,
all-encompassing meta framework in order to truly capture
the subtle nuances and complexities of knowledge cre-
ation (refer to Figure 6). The two significant ways to create
knowledge are: (1) synthesis of new knowledge through
socialization with experts—a primarily people-dominated
perspective, and (2) discovery by finding interesting
patterns through observation and a combination of ex-
plicit data—a primarily technology-driven perspective
(Becerra-Fernandez et al., 2004). By incorporating a people
perspective into data mining, it becomes truly possible to
support both these knowledge creation scenarios and
thereby realize the synergistic effect of the respective
strengths of these approaches in enabling superior knowl-
edge creation to ensue.
Figure 6. Holistic view of knowledge creation
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DISCUSSION AND CONCLUSION
The preceding discussions have highlighted the key
knowledge creation theories that focus on either a people-
driven perspective or a technology-driven perspective.
Irrespective of which knowledge creation perspective is
adopted, it is important for effective knowledge creation
to firstly realize that knowledge is a multifaceted con-
struct and knowledge management is a multidimensional
approach (consequently the individual steps of knowl-
edge management also should exhibit this multidimen-
sionality).
Given the importance of knowledge management in
today’s knowledge economy, it is indeed useful to com-
bine the people-driven and technology-driven perspec-
tives into an integrative, all-encompassing meta frame-
work in order to truly capture the subtle nuances and
complexities of knowledge creation, and hence realize the
synergistic effect of the respective strengths of these
frameworks. For example, from the KDD process perspec-
tive, we can see how knowledge is created from data, while
from the people-driven perspective, we can see the vari-
ous types of knowledge. Furthermore, such an integrative
meta framework or holistic perspective to knowledge
creation provides a broader scope and thus better accom-
modates the different possible knowledge creation sce-
narios. This is particularly important in today’s competi-
tive business environment, as KM is becoming more
prevalent in organizations irrespective of the organiza-
tional structures or industry. For example, more struc-
tured organizations would be more likely to use explicit
knowledge more than tacit knowledge, while dynamic and
informal organizations are likely to use more tacit/implicit
knowledge (Spiegler, 2003; Wickramasinghe & Mills, 2001).
Similarly, technologically savvy organizations would be
more likely to create knowledge (and consequently achieve
a strategic advantage) by using the KDD process.
Thus, knowledge creation involves a people dimen-
sion, technology dimension, and the processes that link
the people and technology. In addition, knowledge cre-
ation plays a catalytic role in effecting knowledge man-
agement. Hence, the need for an integrative meta frame-
work and holistic perspective that serves to bring these
two key dimensions together—that is, an amalgamation
of data mining with the knowledge spiral.
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KEY TERMS
Data Mining and KDD Process: Knowledge discov-
ery in databases (KDD) (and more specifically data min-
ing) approaches knowledge creation from a primarily
technology-driven perspective. In particular, the KDD
process focuses on how data is transformed into knowl-
edge by identifying valid, novel, potentially useful, and
ultimately understandable patterns in data (Fayyad et al.,
1996). From an application perspective, data mining and
KDD are often used interchangeably.
Explicit Knowledge: Formal knowledge—that is,
“know-what” represents knowledge that is well estab-
lished and documented.
Hegelian/Kantian Perspective of Knowledge Man-
agement: Refers to the subjective component of knowl-
edge management; can be viewed as an ongoing phenom-
enon, being shaped by social practices of communities
and encouraging discourse and divergence of meaning,
and the recognition of the existence of multiple ap-
proaches.
Knowledge Creation: The first step in the KM process
(the other steps include represent/store, access/use/re-
use, disseminate/transfer); impacts the other consequent
steps.
Knowledge Spiral: Developed by Nonaka, refers to
the process of transforming the form of knowledge, and
thus increasing the extant knowledge base as well as the
amount and utilization of the knowledge within the orga-
nization. The key transformations effected by the knowl-
edge spiral include socialization (tacit-tacit knowledge
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transfer), combination (explicit-explicit knowledge trans-
fer), internalization (explicit-tacit knowledge transfer),
and externalization (tacit-explicit knowledge transfer).
Lockean/Leibnitzian Perspective of Knowledge Man-
agement: Refers to the objective aspects of knowledge
management, where the need for knowledge is to improve
effectiveness and efficiencies and the search for the
correct approach.
Tacit Knowledge: Experiential knowledge—that is,
“know-how” represents knowledge that is gained through
experience and through doing.
